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MEMORANDDM REPORT
R A E*éﬁ'” *  for the .
Army Air-Forces, Materiel Command
GENERALIZED SELECTTON ‘CHARTS FOR BOMBERS POWERED BY
TWO, FOUR, AND SIX 3000~-HORSEPOWER ENGINES
Lo CAPACITY AND ECONOMY '
By Maurice J. Brevoort, George W, Stickie, and Paul R, H11ll
" 'INTRODUCTION

This peaeper is a continuation of reference 1, which ls a
part of the study of the relationship of bomber parameters to
bomber performance (references 2 and 3), The data of refer-
ence 1 are used to show the cargo which can be carried at
varlous ranges and the pounds of cargo which can be carriled
per pound of fuel,

The assumptions, selected parameters, and equations
applylng to the origlnel report apply without change to the
supplement, All range performance figures are for the maximum
lift-to~-drag condition. It is 'also assumed that the gasoline
and bombs are completely interchangeable. Thls assumption
requires that part of the bomb load be dlistributed Inside the
wings ‘for shorterange operatlion 1f a design load factor of 4
is to be maintained. -

The selection charts of the main repert are reproduced -
in two parts  in the supplement, and the power loadiﬁg'bf tha-.
charts has beerd .extended.tq 30 pounda"permhbrsepower. .




-2-

USE OF SELECTION CHARTS

Performance selectlon charts are gregented in figure 14.
Part I gives the speed, the rate of-climb, and thp_pake-off
distance. Part II gives-the maximum renge with no bomb load
and gives the disposable load whicb 1ne1udes the gasollne,
oill, and bombs.

Figures 15(a), 15(b), and 15(c) show plots of cargo
capacity (which is made up of gasoline, 0ll, and bombs)
plotted against -the range for bombers with several power
loadings and a take-off dlstance of 4000 feet. These plots
are made by graphical Iintegratlon assuming that the cargo 1s
carried one-half of the range. The end points for these
curves are given in the selection charts., It may be seen
that these curves are nearly stralght lines for low power
loadlng and ‘they are slightly concave for high power loading,
If the shape of these curves 18 observed, a good estlmate of
the curve of range versus cargo for ény tomber.on the seleetlon
chart may be drawn. By the use of these curves many in- -
teresting examples may be worked out in regard to gargo and
economy for a given missioﬁ,

'Cargo Capacity

By the use of the graphlcally iptegrated curves, such as
those of figure 15, the curves (fig. 16(a), 16(b), 16(c), 17(a),
17(b), 17(c), 18(a), 18(b), and 18(c)) of constant cargo

capacity for fixed ranges were drawn. These charts show
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that the bomh capaclty ;p_almqgt enpirely dependent upon the
powér 1oad1ng.'- Wing loading has a small effect except ay
the loweat wing loadings where the bomb capaclty suffers
sharply. _ - '

It should be remembered that thesg airplane; are_gll
calculated for a design load factor of 4 and when the.gfoéa
welght 1s inoreased the structural welght 1s also increased
to malntain this design load factor, This 1s mentioned to
contrast it to the case of a glven alrplane's belng overloaded
by adding cargo directly. Such a procedure glves an even
more rapid lncrease with power loading than is shown 1n the
figures.

Economy

By the use of fligures such as figure 15, the armount of
bomb s diviﬁed by the gasoline and oll may be computed.

Figures 16(d), 1l6(e), 1l6(f), 17(d), 17(s), 17(f), 18(4), 18(e),
and 18(f) are charts giving the ratio of bombs to gasoline

and oll. Thils ratlio attalns lmportance when the supply
problem becomes critical, as In the case of an air base obtain-
'ing its suppllies by air transport. Theese charts are bullt on
the assumptlion that the bombs and gasoline are Interchangeabls.

The importance of power loading is again shown by these
charts and the effect of ﬁing loading 1s more marked than on
the cargo-capaclty charts. In contrast to the cargo-capaclty

charts, there 1s an optimum power losadling between 20 and
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26 pounds per horsepowsr. The optimum wing loading for
economy ranges from 40 to 65 pounds per square foot and 1s
from 5 to'lS'ﬁounds per square foot higher than those found
for the feamlilles of bombers .powered by 2000~horsepower
engines (reference 3).

Langley Mamorlial Asronautical Laboratory,

National Advisory Commlttee for Aeronautics,
Langley Fleld, Va., January 30, 1943.

NP



-5

REFERENCES

Brevoort, Maurlce J., Stickle, George %W., and H1ll,
Paul R.: Generalized Selection Charts for Bombers
Powered by Two, Four, and 8ix 3000-Horsepower Engines.

NACA MR, Aug. 13, 19l=2.

2. Brevoort, M. J., Stickle, G. W., and H11ll, Paul R.:
Genéralilzed Selection Charts for Bombers Powered by
One, Two, Four, and Six 2000-Horsepower Engines.

NAOL MR, Juls 6, 19L2. )

3. Brevoort, Maurlce J., Stickle, Gsorge W,, and Hill,
Paul R.: GCGenerallizéd Selectlon Charts for Bombers
Powered by One, Two, Four, and 3ix 2000-Eorsepower
Engines. I. Capacity and Economy. NACA MR,

Sept. 19, 19h2.

1.




"
="

e

" o

ey

N
T

ruay s

T

3

120 sounesass

e as

T

1

THI

1T

7

TIET

1T

THHIT

THOT

01

mremevs

ORTar

N

s e

N g ERaa

T

T

THT
S

=
H

T

us

T
ot
ruu

m
T
T

1t

yaup s

1

) 5B

= 83
T
HE

INE R

e o

T

 aman
s uma

9y

T
18NS EE D

1 R}

H-0)

1T

T

8
3l

1
"8 IR

am

et

1t

T
iwni |

T

:i-l

o rau

e

sua
1ma |

T
T
10

nus

s

1T

" a3

any

T




;s
T
T
T
I
ma;
in" & o
Y T n H
- e
H e
. = 1
1T
an T
H T
1 . v 3 -
H T T
2 Ry HHH HHH 1 5
= aana . X L
H+HH HYY HEE | EEEN
00 N ¥ N EREE
SuED aEm HHEH
mmas, NERE L aE spadEsl
ama emeE
T zam Y
nmma D T T
Y r T T 1
o 2 a
L ¢ ¥ -
s 1 1 aw
- » i
- 8
nza ¥ .
A EAN
ymi
o 8 17
- -
e 1 | ]
o | . 1 H
H T (
- A
1)
H HB | H B
f I
T
1
H . e
perry -
T am 1
i ai
T 't
H i
T
H 5 IN
- -
1 ] 1

.




e
¥
] } ¥
H
; T
1 T
H 2
H
H
H
H s
H et |
HH
H
HH
I }..Hnﬂ
0!
HHH
1
T
H 1
L
¥ m ns
}
H
H t
H t
I ) §
H s
i by H
I
H I
SERE AT
: '
i S
HH A .
HH
ama n LS
¥
i ﬂ“n
p 1 A
H HH
|y
HH o |
A
h Tl
X
{ == t ! :
A HHH e T 3
8
SERs BN
g ] " M
wnmm; ﬂwrﬂ
HH . tH 1t
HT
y &
M
Pt
14
+
HH 15s gRusan
N LN
13
H
T
I 1
H > s
T
7
H
T . H
1
H
2
{ 3
<% .
H
1 r
H H
i
tH H
-1-I
N
t
i
3 A tat
i 25T L AT 5 8 Bls]
ST
1
iif "
£ T !




HH

T
HH
i
1 H
n o
. v oes
T T 13
HEH
H T
o =
H H
H 11
i T
HH
4 8
s nw
m 1
T H
& H 3
= o=
N H 1] X
= s
3 H
] H H +
H :
! ] H
u H i |
H 3
. H »
! N H
T T T T H
T +
R}
! 1t
T
T
Y
E
Py H
=, X I
as
4 o 1
-
T
i T
w 1
1
¥ T
3 mau
amw maw,
asw T
T
7
1 I
7
I T
¥ T
- i |
in .
.
! s
Tt
T
= us:
3 e
"
H X
T
3 anag T
i . 1
HI ]
I I
1




1
- 11
H
=4
s |
onad
"8 1
¥
HH
T
H : H
H ?
H
Y
H 4 1
£ o 3
¥
T }
- I
H ozt : H
14 H
) 8 3 -+
3 H
- - 3
H 3 +H 3y
= hm HtH
;! H H
t : B H
T H
7 H
H imanm
na ¥
F
HH I nnu
1 1 8 11 T rll.
H +
H : 5 :
H
; 2as
H nt ;
HH i+
f n
HH i H
a | 1
B H
smzmar e =
H : Be iR
: HH H H HH
HH
] H
e -
: HI
I s T
¥ : :
i
)
I 1
HHH tH 3
!
1
H N H
bt - = e
H : H H +
H 5
4 HT t
rH e }
.. .1 -
A . !
EHEH a
f
.. - " “ n
tHH i
: it
2 W HH
" ¥
; H }
San I ]
. HEH
"
t
au
;
i ¥ o
f NFY i
HCH HH B
nis ¥ H a2 H
¥
I
}
N
H HH
} I
1 q
f
T
1 ?
¥ ;
1 I
-
.
}
H
= B sads F
]




=as ]
B
H
g HH
A ] ]
+
i
B
H 3! 3 ¥
TS T
4 1
e f
Raa 1
H =s s =
$ o
g H 3
i H
H HH 1
L 4k N ;8
14 ) 1
EH H
i Hh
s HH |
H e saand
ax nuad
H FHHcod nae
- - 1 T
T T T nany
T Y H 1 T T
1 REEand dnsi H
F Z H H H
1 1 u. SREs:nams
H H aEuE 1 remas
t H H
T 1 3 1T - En 1T
1 f T
H H it sansa
1T - 1) T
: H H ==
K T H aa
E ' H N
1 H e
TIT H -
1 9 ] I
a H
B H
T s =sEn nasuay
I T
+ 3 munn
wenn
L maa s
T HH-
L ! Bama. nata
1 wa nam TS
i wens nadn gan O T
nal § poEwn | wess dgn (1 T
| H 28 23 o anna
& a8 s 11 T
15481 13 52
H m T T 28
H+1 14 .8 -+ +4 I | s -
e =hn e, =
o i f HHHRH
1 H a8 s H
X $ K
i ; w i , ; i
H §238RE: M asSjSEEElE :
11 H - g8 5 Y
a ] Y
T H =8 gguas B H
4 1F 1
H e LT
11 H u; anus
=n yued
=
L) T £ = o i
I SSgpnlad
T = [
g
AT HH HH oot
P ] ahdhudnn
5 ] tHH s
r H P TE S
wmy ug
1413 FHIEE - F
HH Hh H HHHEHRR
1 L3y H
. H Sgpgne
1] 8! 1 -1
F H § T Y
1 1+ 4 4 WEREE) NS ] iy
sacagigans uﬁ £ 3 £ s
a5 It &
tH ! THIEHA T
I LLifLES S 1
4 H 1) ry
" onns M.. ,1; i 1 [1H iy
H 8. Fa8t 3nin 8
HE T Tt
sungs pluie vEBed PAR] $551 b
L o jrig] 58 1 b
P s R A :
+ tr 1 e Ba
r\ 2288 hends i i} +ML 1 .

Figure 14(f). - Selection chart for bombers powered by six

3000=-horsepower engines, part II.



Figure 15(b). - Cargo capaclty of bombers powered by four
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Flgure 15(a). - Cargo capaclty of bombers powered b
3000-horsepower enrgines,
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Figure 16(a). - Bomb capacity with two 3000-horsepower
englnes, 1000-mile range.
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Figure 16(b). - Bomb capacity with two 3000-horsepower
engines, 4000-mile range.
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Figure 16(c). - Bomb capacity with two 2000-horsepower
engines, 6000-mile range.
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Figure 16(d). - Bombs/gas and oil with two 3000-horsepower
engines, 1000-mile range.




Figure 16(e). - Bombs/gas and oil with two 3000-horsepower
englnes, L000-mile range.
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Flgure 16(f). - Bombs/gas and oll with two 3000-horsepower
engines, 6000-mile range.
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Figure 17(a), - Botb capacity with four 3000-horsepower
engines, 1000-mile range.
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Figure 17(b) ~ Bomb capaclty with four 3000-horsepower
engines, }4000-mile range.
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Figure 17(c). - Bomb capacity with four 3000-horsepower
englnes, 6000-mile range.
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Flgure 17(d). - Bombs/gas and oll with four 3000=horsepower
engines, 1000-mile range.
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Figure 17(e). - Bombs/gas anc- oll with fou
engines, j000-mile range
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17(f). - Bombs/gas and oil with four 3000-horsepower
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Flgure 18(a). - Bomb capacity with six 3000-horsepower
engines, 1000~mile range.
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Figure 18(b). - Bomb capacity with six 3000-horsepower
engines, 4000-mile range.
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Figure 18(c). - Bomb capacity with six 3000-horsepower
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Figure 18(4).
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Pigure 18(e). - Bombs/gﬂs and oil with six 3000-horsepower
engines, L4OOO-mile range.

Figure 18(f). - Bombs/gas and oil with six 3000-horsepower
engines, 6000-mile range.
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